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Two years and 9 months after aneurysmectomy of a true
left ventricular aneurysm, a 55 year old man presented
with clinical features suggestive of acute pericarditis.
The echocardiogram revealed a large echo-free space
outside the heart. Doppler study showed phasic flow
between the echo-free space and the left ventricular cav-
ity through a distinct interruption of the left ventricular
apical wall endocardial echoes. The diagnosis of pseu-
A pseudoaneurysm is caused by a small, contained rupture
of the free wall of the ventricle. Unlike a true ventricuiar
aneurysm, the pseudoaneurysm is lined by pericardium and
clot and is prone to spontaneous rupture resulting in sudden
death ( I) . Thu s. identification of patients with this condition
is of utmost clinical significance . In this report, we described
how the combined use of pulsed Doppler and two-dim en-
sional echocardiographic techniques enabled the correct di-
agnosis to be made in an unusual case of postoperative
pseudoaneurysm long after repair of a true aneurysm.
Case Report
Clinical features. In October 1982, a 52 year old man
noted recurrence of angina I year after an anterio r myo-
cardial infarction. Cardiac catheterization and coronary an-
giography revealed a large left ventricular apical aneurysm
and single vessel disease with a totally occluded left anterior
descending coronary artery. In January 1983, he underwent
ventricular aneurysmectomy and placement of an aortoco-
ronary saphenous vein bypass graft to the left anterior de-
cending artery. After discharge , he defaulted follow~up and
was not seen until his present admission in October 1985.
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doaneurysm was made and was subsequently confirmed
by angiographic and operative findings. After successful
repair, a repeat Doppler echocardiographic examination
showed a marked reduction in the echo-free space, ab-
sence of communication with the left ventricle and no
flow signal in the space.
(J Am Coli Cardiol 1986;8:699-702)
During the interim period , he had three episodes of severe,
prolonged precordial pain requiring hospitalization in an-
other institute . Each time, acute myocardial infarction was
excluded by negative electrocardiographic and serum en-
zyme changes. One week before the present admission, he
again noted severe precordial pain. The pain was initially
sharp but soon settled spontaneously to a persistent dull
ache that was aggravated by deep breathing, cough ing and
chest movement. He was referred for further management
when a loud pericardial rub was heard.
Physical examination revealed a well nourished black
man in no distress. Positive findings included an apical
impulse displaced to the sixth intercostal space in the an-
terior axillary line with a diffuse and hyperkinetic character
and a loud , harsh three component pericardial rub . The
electrocardiogram showed Q waves in the anter ior precor-
dial leads with ST elevation. The chest radiograph showed
cardiomegaly with an obvious bulge of the left heart border
and ciear lung fields. The initial diagnosis was left ventric-
ular aneurysm and acute pericarditis of obscure cause . The
patient was treated with ibuprofen with prompt relie f of his
chest pain .
Doppler echocardiographic findings. Real-time two-
dimensional imaging with a simultaneous pulsed Doppler
study was performed . A large echo-free space was seen
outside the cardiac apex in the apical two and four chamber
views and the subcostal four chamber view . The space was
nonpul satile and communicated with the left ventricular cav-
ity through a distinct interruption of the left ventricular
apical wall endocardial echoes (Fig. 1). Pulsed Doppler
0735-1097/86/$3.50
700 WANG ET AL.
DOPPLER ECHOCARDlOGRAPHIC DIAGNOSIS OF PSEUDOANEURYSM
lACC Vol. 8, No.3
September 1986:699-702
Figure I. Two-dimensional echocardiogram showing a large echo-
free space communicating with the left ventricle through a distinct
interruption of the apical wall endocardial echoes. LA = left
atrium; LV = left ventricle; PsAn = pseudoaneurysm.
technique localized the maximal flowsignals above the com-
munication with the left ventricular apex (Fig. 2). The Dop-
pler signals were characterized by a rapid flow toward the
echo-free space in atrial and ventricular systole, followed
by a momentary pause and a reversed flow to the left ven-
tricle in mid-diastole. These findings suggested the presence
of a pseudoaneurysm caused by a rupture of the left ven-
tricular wall with phasic flow into it.
Angiographic and operative findings. Left ventricu-
lography in the right anterior oblique projection confirmed
the presenceof a huge pseudoaneurysmcommunicating with
the left ventricle through a well defined opening in the
akinetic left ventricular apex (Fig. 3). The contrast medium
flowed from the left ventricle to the pseudoaneurysm in
systole with a more sluggish reversed flowin diastole. show-
ing a striking similarity to the Doppler flow signals. The
vein graft to the left anterior descending artery was patent;
the right coronary artery and the left circumflex artery were
free of disease.
Early surgical repair was performed. At operation. there
was a well defined 3 em apical hole in the left ventricle just
at the inferior edge of the ventriculotomy closure line. This
opening led to a huge false aneurysm contained by the
pericardium. The anterior wall of the aneurysm consisted
of laminated thrombus. The edge of the apical defect in the
ventricle was composed of firm fibrous tissue. The false
aneurysm was amputated and the defect closed.
Postoperative course. After the operation, the patient
had occasional chest pain with no electrocardiographic or
serum enzyme changes. Although the repeat two-dimen-
sional echocardiogram showed an echo-free space outside
the cardiac apex, it was much reduced in size and no flow
signal could be detected with the Doppler method. Thus,
recurrence of pseudoaneurysm was unlikely and a repeat
left ventriculogram confirmed an excellent repair. The pa-
tient has remained well since discharge.
Discussion
Etiology of pseudoaneurysm. Unlike a true aneurysm.
a pseudoaneurysm is only occasionally encountered after
acute myocardial infarction, trauma or cardiac surgery (1-3),
Its occurrence after the resection of a true ventricular an-
Figure 2. Simultaneous Doppler study
showing systolic flow into the echo-free
space (upward signals) (top right) and
reverse flow (downward signals) (bottom
right) in mid-diastole.
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Figure 3. Left ventriculogram showing the large
pseudoaneurysm (PsAn) and the communication with
the left ventricle (LV).
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eurysm is distinctly rare (4-6). It is reported secondary to
infected pledgets used in the resection of the true aneurysm.
and the association with a cardiocutaneous fistula should
raise suspicion of this condition, Our patient had no clinical
evidence of infection and this was subsequently confirmed
by the operative findings. The most likely cause of the
pseudoaneurysm was failure of the infarcted myocardium
to hold the suture, which dehisced silently in the immediate
postoperative period. In retrospect, the patient's episodes
of prolonged chest pair- were typical of slow leakage of
blood into the pericardial sac, as described by other inves-
tigators (7,8). His clinical course reflects the protean man-
ifestations of pseudoaneurysm. The presence of pseudo-
aneurysm was not suspected until the Doppler echo-
cardiographic findings led to the right diagnosis.
Diagnosis of pseudoaneurysm by noninvasive tests.
Because clinical findings cannot differentiate pseudoaneu-
rysm from true ventricular aneurysm, a specific and defin-
itive diagnosis depends on cardiac catheterization (9). How-
ever, noninvasive tests are more applicable as the initial
screening procedures. Previous reports have described the
use of M-mode echocardiography (10), radionuclide im-
aging (II) and two-dimensional echocardiography (12) in
the diagnosis of pseudoaneurysm. The last method is of
particular value when the pseudoaneurysm occurs at an un-
usual site (13) or in combination with ventricular septal
rupture (14), The present case demonstrates the additional
value of performing simultaneous Doppler examination. The
finding of phasic flow between the echo-free space and the
ventricular cavity shows that the two are connected and have
a phasic difference in distensibility during the cardiac cycle.
This excludes the possibility of a huge ventricular aneurysm
folding on itself to give an echo-free space outside the heart.
Also, the combined study is of particular value in postop-
erative evaluation. The persistence of the echo-free space,
probably reflecting a hematoma, had raised the suspicion
of a residual pseudoaneurysm with a minute orifice that
might escape echocardiographic detection. However, a smaller
communication should create more turbulence and allow
easier detection by the Doppler method, The absence of any
flow signal inside the echo-free space suggested an excellent
result of surgical repair and this was confirmed subsequently
by ventriculography,
Conclusions. The combined use of echocardiographic
and Doppler techniques has allowed a complete delineation
of the abnormal anatomy and flow of pseudoaneurysm. Al-
though experience is limited, Doppler study further en-
hances the diagnosis of this unusual condition by two-di-
mensional echocardiography and may be particularly useful
in following up the result of surgical repair.
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